A strand-specific burst in transcription of pericentric satellites is required for chromocenter formation and early mouse development.
At the time of fertilization, the paternal genome lacks the typical configuration and marks characteristic of pericentric heterochromatin. It is thus essential to understand the dynamics of this region during early development, its importance during that time period and how a somatic configuration is attained. Here, we show that pericentric satellites undergo a transient peak in expression precisely at the time of chromocenter formation. This transcription is regulated in a strand-specific manner in time and space and is strongly biased by the parental asymmetry. The transcriptional upregulation follows a developmental clock, yet when replication is blocked chromocenter formation is impeded. Furthermore, interference with major satellite transcripts using locked nucleic acid (LNA)-DNA gapmers results in developmental arrest before completion of chromocenter formation. We conclude that the exquisite strand-specific expression dynamics at major satellites during the 2-cell stage, with both up and downregulation, are necessary events for proper chromocenter organization and developmental progression.